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FOREWORD 
This report is a summary of the activities of the Power Affiliates 
Program in the Department of Electrical and Computer Engineering at the 
University of Illinois for the calendar year 1986. The information is 
intended to be a progress report to the affiliate companies. These companies 
are: 
C' 
Amoco Oil Company 
Arizpna Public Service Company 
Bechtel Power Corporation 
Central Illinois Light Company 
Central Illinois Public Service Company 
Commonwealth Edison Company ~ ~--=i;.t~~~~~~· t;m w. 'N. G ra 111 :Jet; _;jc, 
Dow Chemical Company 
Illinois Power Company 
Iowa-Illinois Gas and Electric Company 
Northern Indiana Public Service Company 
Pacific Gas and Electric Company 
Public Service· Indiana 
Sargent & Lundy 
Sundstrand Corporation 
Union Electric Company 
Wisconsin Electric Power Company 
Wisqonsin Power and Light Company 
This report was prepared for presentation at the Eighth Annual Review. ~ 
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1. INTRODUCTION 
The electric power and energy systems area at the University of Illinois 
has been a significant part of the electrical engineering curriculum for well 
over 100 years. In the 1950's and 60's, a large portion of electrical engi-
neering students and faculty left the power area in favor of the rapidly growing 
fields of communications, electronics and control. In the 1970's, the national 
interest in electric power systems coupled with an oversupply of engineers in 
other areas contributed to a substantial return of interest in the power area. 
The 1980's have brought record-breaking enrollments in electrical engi-
neering as the digital computer age matures. With reduced federal funding of 
research in power and energy systems, the support provided by the Power 
Affiliates Program is more important now than ever before. The support shows 
the strong interest which still endures for an active power program at the 
University of Illinois. 
This report is a summary of the eighth-year activities directly related to 
the Power Affiliates Program as well as those indirectly related but perhaps 
stimulated by the existence of such a program. The detailed objectives and 
organization of the program are described in Reference [1]. 
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2. FINANCIAL STATEMENT 
The followi~g tabulation of income and expenditures for the calendar year 
1986 ·was prepared from a detailed University statement as of December 31, 1986, 
Reference [2]. 
Income carried over from the calendar year 1985 
Total income during calendar year 1986 
Total available income during 6alendar year 1986 
Expenditure 
Item 
Graduate 
Assistantships 
Class trips, travel 
Communications, clerical, 
supplies, reports, 
conference fees, and 
administration 
Total expendit~re: 
Summary 
Expenditure 
Amount 
$25,398.00 
6,703.00 
15,486.00 
$47,587.00 
Amount available during calendar year 1986 
Amount expended during calendar year 1986 
Balance as of December 31, 1986 
-$ 5,712.00 
50,000.00 
$44,288.00 
Percentage of 
Total Expenditures 
53 
14 
33 
100 
$44,288.00 
- 47,587.00 
-$ 3,299.00 
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3. THE POWER PROGRAM WITHIN THE DEPARTMENT 
As of 1979, all entering electrical engineering students are required to 
complete 128 hours of course work for a B.S.E.E. degree. A detailed description 
of the undergraduate program as well as a suggested curriculum in Power are given 
in Reference [3]. All M.S.E.E. students are required to complete a minimum of 
6 units (18-24 credit hours) and complete a graduate thesis. All Ph.D. students 
must qualify through written examination and complete course and thesis require-
ments. A detailed description of the graduate program is given in Reference [4]. 
The Electrical and Computer Engineering Department is subdivided into eight 
areas as follows: 
Bioengineering and Acoustics 
Circuits and Signal Processing 
Computer Engineering 
Communication and Control 
Electromagnetics 
Physical Electronics 
Power and Energy Systems 
Remote Sensing and Propagation 
While the Department does not have official options in each of these areas, the 
eight areas serve as a representative grouping of major faculty activity and 
interest. A faculty committee is assigned to each area and given the respon-
sibility for "maintaining" that area within the Department. 
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The Power and Energy Systems Area Committee and associated faculty for the 
1986-1987 academic year together with their general interests are: 
M. A. Pai, Chairman (Dynamics and Stability of Power Systems) 
R. W. Burtness (Solid State Motor Drive Systems) 
J. M. Crowley (Applied Electrostatics) - (on leave) 
M. S. Helm (Emeritus, Power System Analysis) 
P. V. Kokotovic (Optimization and Control of Power Systems) 
B. Perunicic (Visiting, Power System Protection) 
P. W. Sauer (Computer Simulation of Machines and Power Systems) 
M. Ilic' -Spong (Analysis and Control of Po·wer Systems) 
M. E. VanValkenburg (Network Analysis) 
A detailed summary of each faculty member's research activities is given in 
Reference [5]. 
In addition to the above faculty, the following Visiting Scholars have 
participated in the Power Program this past year: 
A. Kaypmaz (Tearing and Diakoptics) 
S. Peresada (Motor Drive Control) 
W. Jiang (Tearing and Diakoptics) 
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One of the primary responsibilities of the Power and Energy Systems Area 
Committee is to update and staff the courses assigned to the Power and Energy 
Systems Area. In 1986-1987 those courses were: 
EE260 Introduction to Circuit Analysis (Joint responsibility) 
EE330 Electromechanics 
EE333 Electric Machinery 
EE336 Advanced Electromechanical Energy Conversion I 
EE356 Applied Electrostatics 
EE364 Power Electronics 
EE368 Solid State Motor Drive Systems 
EE376 Power System Analysis I 
EE378 Power System Analysis II 
EE452 Computer Methods in Electric Network Analysis (Joint responsibility) 
EE473 Operation and Control of Power Systems 
EE476 Dynamics and Stability of Power Systems 
EE497MIS Advanced Modeling and Control of Electrical Machine Systems 
EE497MKS Advanced Electric Machine Modelling and Dynamics 
The three-hundred level courses are undergraduate courses, while the four-hundred 
level courses are graduate. Of these courses, EE356, EE476 and EE497MKS were 
not taught during the 1986-87 academic year. The Power and Energy Systems Area 
Committee is currently evaluating each course outline for possible revision in 
future semesters. A brief description of each of these courses, together with 
the enrollment of the past year, are included in the next section. 
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4. COURSES AND ENROLLMENT 
As one of eight major areas in Electrical and Computer Engineering, the 
Power and Energy Systems Area is responsible for a considerable number of 
courses. The current courses assigned to the power area are described briefly 
below. The total annual enrollment for the 1986-1987 academic year is also 
given for each course. 
EE260 Introduction to Circuit Analysis (Primary responsibility for this course 
is assigned to the circuits and signal processing area committee.) 
EE260 is a three-hour course and is the first course that all electrical 
engineering students must take after their math, physics and computer science 
requirements. The course introduces elementary signal waveforms, electrical 
component models, basic principles of circuit analysis including d-e, and tran-
sient and sinusoidal steady-state analyses. The topical outline includes R, L, 
C and source elements, Kirchhoff's laws, node and mesh equations, Thevenin and 
Norton equivalents, controlled sources, transient switching d-e analysis, and 
impedance and transfer functions for steady state. The course is also taken by 
many nonelectrical engineering students. The required text was: J. Nilsson, 
"Electric Circuits." The total enrollment for academic year 1986-1987 was 949. 
EE330 Electromechanics 
EE330 is an introductory course in electromechanics, presenting both the 
electric and magnetic quasi-static fields for analysis of energy conversion 
devices. The origin of forces and torques, together with the full mechanical 
dynamics of Newton's Second Law (NSL), are discussed. The concepts of flux 
linkage, energy, coenergy and the r~sulting induced voltages are presented for 
their inclusion in Kirchoff's Voltage Law (KVL). Conservation of power and 
\ 
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energy is emphasized in energy balance analysis. An introduction to rotating 
machines is generally included as illustrative examples. Particular emphasis is 
given to the interaction between the electrical system (KVL) and the mechanical 
system (NSL). The required text is "Electromechanical Dynamics," Part I by 
H. H. Woodson and J. R. Melcher. This course is not required, but is in a list 
of three advanced three-hour EE courses of which one must be taken. The other 
two are probability and solid state devices. The total enrollment for the aca-
demic year 1986-1987 was 97. 
EE333 Electric Machinery 
This four-hour course contains a laboratory one-credit hour component which 
is an elective in a list of 14 from which students select two. The laboratory 
component closely follows the three hour lectures. The fifteen experiments typi-
cally include power measurement, power factor correction, transformer charac-
teristics, three-phase transformer connections, induction motor tests, induction 
motor torque-speed characteristics, synchronous machine tests, synchronous 
machine power characteristics, digital simulation of machine dynamics, over-
current relay operation, an interconnected multimachine system, and a written 
plus oral project presentation on power and energy system topics. The required 
text was Fitzgerald, Kingsley and Umans, "Electric Machinery." The total 
enrollment for the academic year 1986-1987 was 25. 
EE336 Advanced Electromechanical Energy Conversion I 
This three-hour course contains advanced theory and analysis of power 
system devices including transformers and all rotating machines. It includes 
the steady-state as well as dynamic analysis of unbalanced operation of three-
phase transformers, induction, synchronous and d-e machines. The analysis uses 
symmetrical components and dq transformations. Emphasis is placed on the 
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time scale modelling of electromechanical devices and the solution of differen-
tial dynamic as well as algebraic steady-state equations. This course ·is an 
advanced EE elective. The required text in the academic year 1986-87 was 
"Analysis of Electric Machinery" by P. C. Krause. The enrollment was 12. 
EE356 Applied Electrostatics 
EE356 is a comprehensive course in the theory and applications of 
electrostatics. Examples are selected from a wide variety of areas, including 
computer peripherals, copying equipment, electric power systems, biomedical 
instrumentation, and smoke detectors. A topical outline includes electrostatic 
fields, free charge, surface charge, volume charge, corona, individual charge 
dynamics, behavior of charged surfaces and volumes, and high voltage generation 
and measurement. This course is an advanced three-hour EE elective. The 
current required text is "Applied Electrostatics" by J. M. Crowley. 
EE364 Power Electronics 
This three-hour course is a comprehensive treatment of power electronic 
devices and their use in the control of power systems. Topics included are 
switching matrices, existence functions, phase .angle control, voltage control 
and pulse modulation, all converters · and the high power considerations in 
diodes, thyristors, bipolar transistors and field effect transistors. This 
course is an advanced EE elective. The required text in academic year 1986-1987 
was "Switching Power Converters" by Peter Wood. · The enrollment was 15. This 
course is available on video tape. 
EE368 Solid State Motor Drive Systems 
The silicon controlled rectifier and the integrated circuit have opened 
wide the field of both d-e and a-c motor drive systems for electric automobiles, 
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trucks, locomotives, track vehicles, off-highway vehicles and countless industrial 
drive systems. This course describes the general principles involved in the 
systems as well as the general characteristics of the various component parts of 
the systems including inverters, frequency converters, motors, generators and 
control systems. This course is an advanced EE three-hour elective. The 
current required text is "Solid-State D-C Motor Drives" by A. Kuske. The 
total enrollment for the academic year 1986-1987 was 25. 
EE376 Power System Analysis I 
This three-hour course is the first of two courses on power-system analy-
sis. Topics included are power system equivalents, network analysis, load flow, 
fault analysis, symmetrical components, unsymmetrical fault analysis, and 
introductions to economic dispatch and reliability. The course is designed to 
give the basic fundamentals of power system analysis and give preparation for 
the follow-on course. .This course is an advanced EE elective. The required 
text in the academic year 1986-1987 was "Elements of Power System Analysis" by 
W. D. Stevenson. The enrollment was 15. 
EE378 Power System Analysis II 
This three-hour course is the second of two courses on power system analy-
sis. Topics included are economic operation of power systems, optimal load flow 
concepts, automatic generation control, relaying and prot~ction, classical 
transient stability, modelling for dynamic and transient stability, and d-e 
transmission. This course is an advanced EE elective. The required text in the 
academic year 1986-87 was "Power Generation, Operation and Control" by Wood and 
Wollenberg. The enrollment was 14. 
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EE452 Computer Methods in Electric Circuit Analysis 
EE452 is a graduate course designed for both electric power and electronics 
students. The course presents the fundamental computer algorithms utilized to 
analyze large scale circuits. Applications in both the power and electronics 
area are given. The following topics are presented: Network topology and cir-
cuit equations, ·branch constraints and problem formulation, solution of sparse 
linear algebraic equations, solution of nonlinear algebraic eq~ations, power and 
electronic system· applications, solution of piecewise linear algebraic equations, 
explicit and implicit numerical integration methods, transient analysis of power 
and electronic circuits, sensitivity analysis and decomposition. The course 
texts are ~computer Aided Analysis of Electronic Circuits" by Chua and Lin, and 
"Computer Techniques in Power System Analysis" by Pai. This course is a graduate 
1 unit (three hour) elective. The total enrollment for the academic year 
1986-1987 was 23. 
EE473 Operation and Control of Power Systems 
EE473 is a 1 unit (three-hour) graduate course in the power systems area. 
The course includes energy control center functions, power system operating sta-
tes, supervisory control and · data acquisition, state estimation, on-line load 
flow, security assessment, economic dispatch, automatic generation control, 
optimal load flow, security constrained economic dispatch, multistage resche-
duling and equivalents. The course typically also includes a trip to a local 
energy control center. There is currently no text available. Notes and journal 
articles supplement the lectures. The enrollment ·for the academic year 1986-87 
was 11. 
EE476 Dynamics and Stability of Power Systems 
EE476 is a 1 unit (three-hour) graduate course in the power systems area. 
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The course includes the dynamic representation of interconnected power 
systems - electrical plus mechanical, linearized dynamic models of multimachine 
systems, methods of coherency identification, order reduction by singular per-
turbation, time scale decomposition and aggregation techniques, dynamic equiva-
lents, direct methods of stability analysis and power system stabilizer design. 
The current texts available are "Power System Control and Stability" by Anderson 
and Fouad, "Power System Stability" by Pai, and "Time Scale Modeling of Dynamic 
Networks with Applications to Power Systems" edited by Chow. This course is 
available on video tape. 
EE497MIS Advanced Modeling and Control of Electrical Machine Systems 
This course was designed as a link between the research in electrical 
machines and power electronics (on one side) and control theory on the other 
side. The state-of-the-art open questions in machines and power electronics are 
studied via well-known tools in nonlinear control theory. Also, machines pro-
vide excellent examples for some of the most recent developments in the control 
area. Electrical machines are recognized here as a particular subclass of 
nonlinear models (time varying periodic, when the speed is constant). Floquet 
theory and state-space averaging are used on these models to bring them into a 
form of linear, time invariant models for which the control theory analysis and 
design are well understood. Further, based on the established theory, the 
course introduces advanced microprocessor based control schemes of electric 
machines with power electronics components. The material leads to novel possi-
bilities of microprocessor based control of electrical machines, the area of 
rapidly growing practical interest. The course combines the knowledge from 
different fields for a better understanding of the issues involved in modern 
control of electric motor drives. Internal notes by M. Ilic'-Spong are 
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available for the course. The course is now available on video tape. 
EE497MKS Advanced Electric Machine Modelling and Dynamics 
EE497MKS is a proposed new 1 unit (three-hour) graduate course in the 
machines area. It has been offered once as a special topics course and is 
being considered for permanent listing. The course includes the detailed 
analysis of single-phase machines, unbalanced polyphase machines, arbitrary 
reference frame theory, reduced order modelling by singular perturbation, 
operational impedances and time scales, stability of machines, and control 
of machines by power electronics. There is no text available at this time. 
Notes and journal articles are currently used to supplement lectures. 
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NUMBER OF POWER AREA GRADUATES FOR RECENT YEARS 
1950-1970 Annual Average Power Area Graduates 
B.S.E.E. - 25 
M.S.E.E. - 3 
1971-1980 Annual Average Power Area Graduates 
B.S.E.E. - 44 
M.S.E.E. - 7 
1981-1982 Power Area Graduates 
B.S.E.E. - 44 
M.S.E.E. - 4 
1982-1983 Power Area Graduates 
B.S.E.E. - 33 
M.S.E.E. - 5 
Ph.D.E.E. - 2 
1983-1984 Power Area Graduates 
B.S.E.E. - 25 
M.S.E.E. - 3 
Ph.D.E.E. - 1 
1984-1985 Power Area Graduates 
B.S.E.E. - 19 
M.S.E.E. - 4 
Ph.D.E.E. - 2 
1985-1986 Power Area Graduates 
B.S.E.E. - 30 
M.S.E.E. - 6 
Ph.D.E.E. -
1986-1987 Power Area Graduates (expected) 
B.S.E.E. - 26 
M.S.E.E. - 8 
Ph.D.E.E. - 2 
These figures do not include the significant number of graduates in related 
fields who have performed research in the application of control to power 
systems. 
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5. STUDENTS AND PROJECTS 
This section of the report contains the listing of graduate students whose 
major research efforts were influenced directly by the Power Affiliates Program 
during the calendar year 1986. While not all of these students received finan-
cial aid from the Power Affiliates Program in terms of Research Assistantships, 
they were all associated with the program through the active involvement of 
their respective advisors. Those students supported by the Power Affiliates 
Program received maximum one-half time Research Assistantships for 11 months. 
The results of their work will be made available to all affiliate companies in 
the form of technical reports. The following students were associated with the 
Power Affiliates Program, and their work is described in the following pages: 
Behera, Anup (Ph.D.) 
Brown, Ron (M.S.) 
Calero, Fernando (M.S.) 
Christensen, John (Ph.D.) 
Crow, Mariesa (Ph.D.) 
Dobraca, Fadil (Ph.D.) 
Farquhar, Tim (M.S.) 
Kral, John (M.S.) 
Lavin, Rick (M.S.) 
Lesieutre, Bernie (M.S.) 
Liebezeit, Kurt (M.S.) 
Mak, Fong (Ph.D.) 
Maness, Rick (M.S.) 
Othman, Hisman (Ph.D.) 
Rajagopalan, Chithra (M.S.) 
Rayes, Ammar (M.S.) 
Shanahan, Pat (M.S.) 
Taylor, Dave (Ph.D.) 
Varghese, Abe (M.S.) 
Vens, Jim (M.S.) 
Wingate, Kevin (M.S.) 
Name: 
Date of Birth: 
Place of Birth: 
B.S.: 
M.S.: 
Ph.D.: 
Advisor: 
Support: 
Research Title: 
Status: 
-15-
Anup K. Behera 
September 24, 1958 
India 
May 1980 (I.I.T. India) 
May 1982 (U. of I.) 
In progress 
P. W. Sauer 
Partial Department of Energy, Partial University of Illinois 
Teaching Assistantship 
"Stability Analysis of Power Systems with Detailed Models" 
Continuing 
ABSTRACT 
This project is investigating practical algorithms for transient stability 
analysis suitable for on-line application in Dynamic Security Assessment. A 
generalized potential energy method is being developed for use with systems con-
taining detailed models of machines and control systems. Ways to include pro-
tective relaying action are also being considered. The objective of the research 
is to give operators a realistic and useful evaluation of the consequence of 
major disturbances. The emphasis is on extending security analysis concepts to 
include the dynamic response of the system in transition from one operating 
point to another. Preliminary results of portions of this research have been 
published in [6]. 
Name: 
Date of Birth: 
Place of Birth: 
B.S.: 
M.S .: 
Ph . D. : 
Advisor: 
Support: 
Research Title: 
Status: 
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Ronald T. Brown 
September 27, 1962 
California 
May 1985 (U. of I.) 
In progress 
M. A. Pai 
Partial Department of Energy, Partial University of Illinois 
Power Affiliates Program 
Coherency Analysis of Power Systems Using Linear and Slow Mode 
Techniques 
Continuing 
ABSTRACT 
This project investigates the methodology of the fault dependent linear 
simulation technique for coherency analysis along with the fault independent 
slow eigen function technique. The two methods of coherency will be studied in 
detail with algorithms of each implemented on the computer. The objective of 
the research is to give a useful evaluation of the two techniques; how they are 
the same and in what ways they differ. 
Name: 
Date of Birth: 
Place of Birth: 
B.S.: 
M.S.: 
Ph.D.: 
Advisor: 
Support: 
Research Title: 
Status: 
Fernando Calero 
April 1 , 1965 
LaPaz-Bolivia 
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December 1986 (The University of Kansas) 
In progress 
John Chato and Joe Crowley 
National Science Foundation 
"Electrohydrodynamics of a fluid meniscus" 
Continuing 
ABSTRACT 
The dynamics of the fluid meniscus in an ink jet are known to be of great 
importance in the operation of electrostactic devices, such as the ink jet 
printer~ 
This research is mainly concerned with a drop of ink pulled by an electric 
field, and the dynamics of the meniscus. The shape of the meniscus as a func-
tion of fluid parameters and orifice parameters needs to be determined. The 
effects of the field strength, time varying fields, and electrode geometry are 
other areas of research. 
Name: 
Date of Birth: 
Place of Birth: 
B.S.: 
M.S.: 
Ph.D.: 
Advisor: 
Support: 
Research Title: 
Status: 
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John Christensen 
June 15, 1960 
Los Angeles, CA 
January 1982 (U of I) 
May 1983 (U of I) 
In process 
M. Ilic-Spong 
Power Affiliates Program 
"Towards a Methodology of Automatic Voltage Control" 
Continuing 
ABSTRACT 
Automatic generation control (AGC) has been in use for some time now, but 
automatic voltage control is not presently implemented in the United States. 
One reason why AGC has been implemented is that it is possible to identify a 
single variable, the system frequency, which amply summarizes the availability 
of real power in relation to the demand for real power. In the area of reactive 
power, however, voltages tend to vary across the system. This makes it 
impossible to identify a single variable which might be called the system 
voltage. On the other hand, we would not wish to design a control system with 
all voltages as inputs because of the well known curse of dimensionality, which 
causes computation time, numerical errors, etc. to increase rapidly with the 
size of the system. We therefore seek to identify certain points in the system, 
called "pilot points" at which the voltage is measured. Information from these 
pilot points is then used in a secondary control scheme in which the values of 
the voltages at the pilot points are used to calculate new values of the set-
points voltages of the generators in the system. Secondary control is ideally 
implemented on a time scale which allows primary control to act and reach 
equilibrium before secondary control acts again. 
Name: 
Date of Birth: 
Place of Birth: 
B.S.: 
M.S.: 
Ph.D.: 
Advisor: 
Support: 
Research Title: 
Status: 
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Mariesa Crow 
April 13, 1963 
Marion, Indiana 
August 1985 (University of Michigan) 
August 1986 (University of Illinois) 
In progress 
M. Ilic-Spong 
NSF-PYI 
"Transient Stability Simulation by Waveform Relaxation 
Techniques" 
Continuing 
ABSTRACT 
This project is the continuing effort towards establishing a numerical 
algorithm suitable for simulating large power system dynamics on the parallel 
computer architectures. This algorithm is known as the Waveform Relaxation 
algorithm. It has been shown to be feasible for classical model generator tran-
sient stability simulation where the loads were modeled as .constant impedances. 
Future work will include simulation and theoretical development of the· WRM for 
use in preserved load modelling and higher order generator models. The pre-
served loads introduce algebraic constraints into the ordinary differential 
equations. These equations are known as differential algebraic equations 
(DAE's) or as descriptor forms. This project is exploring the feasibility of 
the WRM in solving these systems of DAE's. Initial results have been reported 
in [8]. 
Name: 
Date of Birth: 
Place of Birth: 
B.S.: 
M.S.: 
Ph .0.: 
Advisor: 
Support: 
Research Title: 
Status: 
Fadil Oobraca 
September 20, 1953 
Sarajevo, Yugoslavia 
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·November 1976 (University of Sarajevo) 
May 1986 
In progress 
M. Ilic-Spong 
NSF PYI 
"Improvements in Power System Protection" 
Continuing 
ABSTRACT 
This research deals with the digital protection of series compensated 
transmission lines. Variety of series capacitor protective circuits (switch 
elements, nonlinear resistance) makes the problem more complex and most of 
existing protection schemes do not offer satisfactory performance. Theoretical 
analysis of the problem is done and further subproblems are identified. 
Preliminary results are given in [9]. 
Name: 
Date of Birth: 
Place ·of Birth: 
B.S.: 
M.S.: 
Ph.D.: 
Advisor: 
Support: 
Research Title: 
Status: 
-21-
Tim Farquhar 
October 15, 1963 
Emporia, Kansas 
May 1986 (University of Missouri-Rolla) 
In progress 
M. Ilic-Spong 
Power Affiliates Program 
"Control of a Closed Loop DC Servo System Using Specialized 
Integrated Circuitry" 
Continuing 
ABSTRACT 
This project involves the use of a specialized integrated circuit to 
control a closed loop DC servo system. The integrated circuit and accompanying 
software use a proportional integral derivative controller to compensate for an 
error signal produced from feedback provided by an incremental encoder. The 
system features both motor position control and motor velocity control with both 
being examined experimentally and theoretically. 
Name: 
Date of Birth: 
Place of Birth: 
B.S.: 
M.S.: 
Ph.D. : 
Advisor: 
Support: 
Research Title: 
Status: 
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John Kral 
January 8, 1963 
Berwyn, Illinois 
June 1984 (U.S. Merchant marine Academy) 
In progress 
P. W. Sauer 
GM Electromotive Corp. 
"Hall Effect Current and Voltage Feedback for Microprocessor 
Control" 
Continuing 
ABSTRACT 
This project is investigating appropriate Hall-effect devices to replace 
traditional current transductor and voltage divider feedback circuits on General 
Motors Corp. 60-series and subsequent locomotive control systems. The project 
includes the design of appropriate interface peripheral equipment so that 
control hardware and software remain essentially unchanged. Prototype 
construction, testing, and production development will be performed. 
Name: 
Date of Birth: 
Place of Birth: 
B.S.: 
M.S.: 
Ph.D. : 
Advisor: 
Support: 
Research Title: 
Status: 
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Richard C. Lavin 
December 16, 1961 
Illinois 
May 1985 (U. of I.) 
In progress 
P. W. Sauer 
Partial Department of Energy, Partial University of Illinois 
Power Affiliates Program 
"Steady State Stability of Power Systems" 
Continuing 
ABSTRACT 
This project investigates a paper written by V. A. Venikov in the IEEE 
Transactions on Power Apparatus and Systems (May 1975). The main . thrust of this 
project is to rigorously prove or disprove Venikov's claim about the Power Flow 
Jacobian indicating system stability. This requires a complete evaluation of 
the relationship between the power flow Jacobian and the dynamic system vector 
field. 
Name: 
Date of Birth: 
Place of Birth: 
B.S.: 
M.S.: 
Ph.D.: 
Advisor: 
Support: 
Research Title: 
Status: 
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Bernie Lesieutre 
January 19, 1964 
Detroit, MI 
May 1986 (U of I) 
In progress 
P. W. Sauer 
Partial support from Power Affiliates Program, U.S. Department 
of Energy and National Science Foundation 
"Multiple Damper Winding Reduction In Synchronous Machine 
Modeling" 
Continuing 
ASTRACT 
This project uses integral manifold techniques, averaging, and slow trajec-
tory approximations to eliminate damper winding differential equations from 
synchronous machine models. The objective is to retain only the mechanical 
swing dynamics as differential equations and include the effects of damper win-
dings as torque terms. While this process is reasonably straightforward for 
fast damper windings, the reduction of slow dynamics is much more difficult. 
Preliminary results have shown that these torque terms ar~ similar to those 
obtained using induction machine analogies. The advantage of the more mathe-
matical approach lies in the ability to obtain more accurate torque terms which 
do not currently exist. Initial results are given in [10]. 
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(B.S.M.E., June 1981, U of I) 
(M.S.M.E., June 1982, U of I), M.S.E.E. in progress 
M. Ilic-Spong 
Hughes Aircraft 
"Switching Power Regulator Modeling and Simulations" 
Continuing 
ABSTRACT 
This project is considering buck type regulators for power supplies using 
power electronic high speed switching. The project includes modeling and simu-
lation as well as hardware development. It involves the control strategy of 
modern electronic power supplies both from a theoretical as well as practical 
point of view. 
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Fong Mak 
June 27, 1960 
Johor Bahru, Malaysia 
December 1983 (WVU) 
May 1986 
In progress 
M. Ilic-Spong 
NSF-PYI 
"Mid-range voltage instability studies of power systems 
subject to large disturbances" 
Continuing 
ABSTRACT 
In this work the dynamic behavior of power systems subject to large faults 
is studied. The primary interest is in the mid or long term performance of the 
systems, relative to the more common problem of short term real power transient 
dynamics. A special emphasis is on the dynamics of voltage-reactive power 
changes for which the majority of the existing results are on the steady-state 
performance only. · Next, in this work an emphasis is made on the interaction of 
machines dynamics with the dynamics of decentralized load voltage controls, like 
under load tap changers and capacitor banks. Combining this dynamics with the 
natural voltage response of the system is of extreme importance for 
understanding voltage related problems on an actual power system. It is pro-
posed that a more detailed dynamical model for generators so that their electro-
magnetic dynamics is included is essential for reliable studies of voltage 
related problems. This work combines the dynamical interactions of both genera-
tors and local voltage controls. 
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Rick Maness 
September 12, 1961 
Kansas City, MO 
May 1985 (University of Missouri, Rolla) 
December 1986 (U of I) 
M. A. Pai 
University of Illinois Electrical and Computer Engineering 
Department (Teaching Assistantship) 
"Computation of the Region of Stability in Power Systems" 
Technical report in preparation 
ABSTRACT 
Knowledge of the region of asymptotic stability (RAS) associated with the 
equilibrium points of a power system under various fault conditions is necessary 
to ensure stability of the system when faults occur. If it can be established 
that some region around an equilibrium point in the state space is asymp-
totically stable, then by starting at some point in the region and numerically 
integrating the state equations backward in time to find system trajectories, 
the RAS can be estimated. All points in the state space reached by this trajec-
tory "reversing" method must be asymptotically stable. Starting at several 
points in a region known to be asymptotically stable provides various trajec-
tories. Thus, by repeated application of the trajectory reversing method, a 
good estimate for the RAS can be established. 
For higher-order systems, projection of the region of attraction on two-
dimensional subspace may be quite useful. One of the aims of the project will 
be to establish the connection between the potent~al energy boundary surface 
(PEBS) in the angle space and the region of attraction in the state space of 
angles and relative velocities. 
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Hisman Othman 
March 4, 1963 
Kuwait, Kuwait 
June 1984 (Kuwait University) 
May 19~5 (University of Michigan) 
In progress 
M. A. Pai 
National Science Foundation ECS-84-14677 
"Decoupled Stability Analysis of Power Systems with Slow and 
Fast Dynamics" 
Continuing 
ABSTRACT 
The purpose· of this research is to develop a fast and reliable method to 
assess the stability of large scale power systems. This is an essential step 
for fast on-line stability analysis as part of a dynamic security assessment 
scheme. Since stability/instability is always a phenomena between groups of 
machines or a single machine against rest of the system, it can be classified as 
being due to the slow modes of the system. 
In this research an area grouping is done based on the slow-coherency 
algorithm. A reduced order model (slow model) is obtained whose energy function 
is used to apply direct methods of stability analysis. If fast dynamics are 
excited, corrections are made for the slow trajectory. Recen~ results are giveri 
in [21]. 
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May 1984 (IIT-~haragpur) 
January 1986 (U ~f I) 
In progress 
P. W. Sauer 
Partial Department of Energy and Power Affiliates Program 
"Multimachine Aggregation" 
Continuing 
ABSTRACT 
The phenomenon of voltage collapse is being approached from a dynamic point 
of view using steady state stability as an indicator. Current investigations 
include an analysis of the AESOPS method of computing eigenvalues for this ana-
lysis. The existing AESOPS program is capable of computing only selected 
electromechanical modes of instability. The method is being analyzed to see if 
it can be used to compute voltage related modes. The dynamic models are also 
being studied to determine the relationship between electromechanical modes of 
instability and voltage related instabilities. This includes multimachine dyna-
mic aggregation of higher order models. Aggregation is the process of deve-
loping equivalent machines which capture the fundamental dynamics of a group of 
machines. While results are available for detailed models linearized about a 
no-load condition [19], this work seeks more practical equivalents of nonlinear 
models at any load level. 
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Ammar Rayes 
January 2, 1963 
Syria 
B.S.E.E., May 1986, U of I 
In progress 
M. Ilic-Spong 
PYI Matching Funds from Hughes Aircraft, NSF 
"Numerical Issues in Studying a Linear Dynamic Model of a 
Realistic Power Electronic Circuit" 
Continuing 
ABSTRACT 
This project is considering a linear voltage regulator for power supplies 
using power electronic switching. The project includes modeling and simulation 
as well as hardware development. It involves the control strategy of modern 
electronic power supplies both from a theoretical aa well as practical point of 
view. 
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June 1983 (University of Tennessee) 
January 1985 (U of I) 
In progress 
M. Ilic-Spong 
NSF-PYI 
"Nonlinear Modeling and Control of Switched Reluctance Motors" 
Continuing 
ABSTRACT 
This research investigates nonlinear control techniques for switched reluc-
tance motors. A mathematical model is proposed which takes into account the 
crucial nonlinearities of the motors. Using this model, control strategies such 
as feedback linearization, composite control and variable structure are deve-
loped. The feedback linearization approach utilizes a nonlinear state feedback 
to provide an exact cancellation of nominal nonlinearities so that the motor has 
linear dynamics in the new coordinates. The composite control consists of high-
gain current feedback to separate time-scales along with feedback linearization 
of the reduced slow subsystem. The variable structure approach employs discon-
tinous feedback controls to obtain aproximate nonlinearity compensation. The 
common goal of all these techniques is to produce linear dynamics which can be 
readily controlled by conventional means. In each approach, the robustness 
issue is addressed by including adaptation capabilities. 
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Abe Varghese 
July 30, 1962 
Tiruvalla, India 
June 1984 (!IT-Madras) 
January 1986 (U of I) 
In progress 
P. W. Sauer 
Partial National Science Foundation, Partial University of 
Illinois Teaching Assistantship 
"A Systemwide Approach to Reduced Order Modeling of. Power 
Systems" 
Continuing 
ABSTRACT 
Two trends in dynamic modeling of power systems have emerged. The first is 
a desire to simulate larger systems for longer times. The second is to increase 
complexity of individual component models. This research focuses on ways to 
incorporate higher order effects of systems without including their full dif-
ferential equation description. Integral manifolds have been shown to give 
excellent results on single machine type models. Research to extend this to 
multimachine systems is now being done. This research also includes an attempt 
to give rigorous reduction procedures for long transmission line of dynamic 
models. Several initial results are given. 
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"Return Fan Control" 
Technical report in preparation 
ABSTRACT 
The project involved the continuation of research into advanced control con-
cepts for heating, ventilating and air conditioning systems. Return fan control 
was investigated as part of a complete control strategy for the test system at 
CERL. Mathematical models, as well as actual scale models, were constructed. 
An actual scale model was used to test practical return air fan control and at 
the same time validate the mathematical model. 
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In progress 
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Power Affiliates Program 
"Synchronous Machine Saturation-Reduced Order Modeling" 
Continuing 
ABSTRACT 
This work is an extension of prior work done on synchronous machine 
modeling. It is investigating how saturation affects the time-scale properties 
of prior models, and their order reduction. Without saturation, these models 
can be thought of as linear inductors. Saturation is accounted for by modifying 
the values of these inductors by a function of the open circuit saturation curve 
and the total flux behind subtransient reactance. 
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6. ACTIVITIES 
The faculty an~ students in the Power and Energy Systems Area participated 
in a considerable number of special activities this past year. The major events 
are listed below: 
a. IEEE Power Engineering Society Winter Meeting 
b. Sargent and Lundy Faculty Engineering Conference 
c. EE333 student class trip to Basler Electric 
d. American Power Conference 
e. International Symposium on Circuits and Systems 
f. IEEE Power Engineering Society Summer Meeting 
g. EPRI project review meetings with ECC 
h. DOE project review meetings with General Electric 
i. IEEE Industry Applications Society Annual Meeting 
j. North American Power Symposium 
k. Hosted guest lecturers from industry 
1. IEEE Conference on Decision and Control 
m. IFAC Symposium on Power Systems 
n. American Control Conference 
o. National Science Foundation Workshop on Power Systems 
p. Weekly power systems seminars 
q. IEEE Power Electronics Specialists Conference 
r. Incremental Motion Control Systems and Drives Conference 
s. Project reviews with EPRI, Hughes and JPL 
t. IECON'86 
u. IEEE Motion Control Conference 1986 
v. Visited the Host Utility (PJM) for EPRI project 
w. Engineering Open House 
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7. LABORATORY FACILITIES 
The power and energy systems group currently maintains one laboratory 
located in the basement of the Electrical Engineering building. This Electric 
Machinery Laboratory is primarily used for instruction as a part of EE333. The 
laboratory equipment includes four complete sets of induction, DC, synchronous 
machines, and transformers. An Apple IIe computer is available for real time 
control experiments and special projects. A digital storage oscilloscope is 
also available for transient monitoring and recording with a prototype torque 
angle meter. These three pieces of equipment are currently being integrated 
into the regular electric machinery experiments. A new AC/DC converter was 
recently installed to provide dual voltage DC. The machines laboratory course 
has also been supplemented by trips to nearby high-voltage laboratories at 
GE-Bloomington and Kearney Corp. in Chicago. 
Plans are currently underway to provide two new laboratory facilities for 
the power and energy system group. The first is the Grainger Power Engineering 
Software Laboratory. This laboratory will be located on the third floor of the 
EE building, and will contain an extensive library of commercial grade as well 
as educational and prototype software. The laboratory will be serviced by a 
microvax workstation and output peripherals. The laboratory will also be net-
worked to the University Cyber, IBM, Vax, Harris and Super Computer mainframes. 
The laboratory will be used by undergraduate as well as graduate students for 
coursework and research. 
The second new laboratory facility will be a new Power Electronics labora-
tory. This laboratory will include power supply, drives, and power conversion 
equipment for EE369 as well as demonstrations and projects in EE364 and 368. 
While some equipment already exists from the earlier 369 laboratory, a con-
siderable amount of new design and testing equipment will be purchased. 
-38-
8. DIRECTORY 
THE UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF ENGINEERING 
Dean M. E. VanValkenburg, Dean of Engineering 
College of Engineering 
106 Engineering Hall 
University of Illinois at Urbana-Champaign 
1308 W. Green St. 
Urbana, Illinois 61801 
(217) 333-2150 
Assoc. Dean A. F. Graziano, Director of Engineering Experiment Station 
College of Engineering 
106 Engineering Hall 
University of Illinois at Urbana-Champaign 
1308 W. Green St. 
Urbana, Illinois 61801 
(217) 333-2152 
Asst. Dean Bob Mosberg, Director of Placement 
College of Engineering 
109 Engineering Hall 
University of Illinois at Urbana-Champaign 
1308 W. Green St. 
Urbana, Illinois 61801 
(217) 333-3836 
Asst. Dean M. E. Krasnow, Director of Industry Research Relations 
College of Engineering 
204 Engineering Hall 
University of Illinois at Urbana-Champaign 
1308 W. Green St. 
Urbana, Illinois 61801 
(217) 333-3836 
Asst. Dean Mary Bea Walker 
Director of the Office of 
Continuing Engineering Education 
College of Engineering 
103b Engineering Hall 
University of Illinois at Urbana-Champaign 
1308 W. Green St. 
Urbana, Illinois 61801 
(217) 333-6634 
Assoc. Dean E. W. Ernst, University-Industry Relations 
College of Engineering 
206 Engineering Hall 
University of Illinois at Urbana-Champaign 
1308 W. Green St. 
Urbana, Illinois 61801 
(217) 333-7870 
-39-
THE UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN DEPARTMENT OF ELECTRICAL AND 
COMPUTER ENGINEERING ADMINISTRATION 
Prof. T. N. Trick, Head 
Department of Electrical and Computer Engineering 
155 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-2301 
61801 
Prof. P. E. Mast, Assoc. Head 
Department of Electrical and Computer Engineering 
155 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-2302 
61801 
Mr. H. B. Lawler, Assistant to the Head 
Department of Electrical and Computer Engineering 
147 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-2810 
61801 
-40-
POWER AND ENERGY SYSTEMS AREA 
Mrs. Karen Chitwood 
Secretary, Power and Energy Systems 
342 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-6592 
61801 
Prof. Emeritus M. S. Helm 
329B Electrical Engineering Building 
University of ·Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 61801 
(217) 333-2452 or (217) 333-6592 (Sec.) 
Prof. P. W. Sauer 
337 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-0394 
Prof. M. A. Pai 
61801 
345 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-6790 
Prof. M. Ilic-Spong 
61801 
343 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-4463 
61801 
Prof. R. W. Burtness 
339 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 61801 
(217) 333-4461 
Prof. J. M. Crowley 
341 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-4732 
61801 
AMOCO OIL COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Technical) 
ARIZONA PUBLIC SERVICE COMPANY 
University Liaison: 
Indu~trial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
BECHTEL POWER CORPORATION 
University Liason: 
Ind~strial Liaison: 
(Technical) 
Industrial Liaison: 
· (Non-technical) 
-41-
Prof. Peter W. Sauer 
Mr. John H. Rannells 
Amoco Oil Co. 
225 N. Michigan Ave. 
Chicago, IL 60680 
(312) 856-4312 
Mr. Jim F. Solari 
Amoco Oil Co. 
225 N. Michigan Ave. 
Chicago, IL 60680 
(312) 856-7085 
Prof. M. Stanley Helm 
Mr. Jim Harris 
Arizona Public Service Co. 
Mail Station 3291 
P. 0. Box 21666 
Phoenix, AZ 85036 
Mr. James R. Wellington 
Manager, Organizational Planning 
and Staffing 
Arizona Public Serivce Co. 
P. 0. Box 21666 
Phoenix, AZ 85036 
Prof. Peter W. Sauer 
Mr. Ron L. Castleberry 
Bechtel Associates Professional Corp. 
777 East Eisenhower Parkway 
P. 0. Box 1000 
Ann Arbor, MI 48106 
Mr. Kenne.th Y. Lee 
Engineer and Management 
Representative 
Bechtel Associates Professional Corp. 
15740 Shady Grove Road 
Gaithersburg, MD 20877-1454 
CENTRAL ILLINOIS LIGHT COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
-42-
Prof. Peter W. Sauer 
Mr. Thomas J. Ptasnik 
Electric Engineering Manager 
Central Illinois Light Company 
300 Liberty Street 
Peoria, Illinois 61602 
(309) 691-6615 
CENTRAL ILLINOIS PUBLIC SERVICE COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
COMMONWEALTH EDISON CO. 
University Liaison: 
Industrial Liaison: 
(Technica~) 
Industrial Liaison: 
(Non-technical) 
Prof. Peter W. Sauer 
Mr. Harley G. Grim 
Manager, Electric System Engineering 
Central Illinois Public Service Company 
607 East Adams Street 
Springfield, Illinois 62701 
(217) 523-3600 
Mr. H. Lawrence Gaffney 
Employment Supervisor 
Central Illinois Public Service Company 
607 East Adams Street 
Springfield, Illinois 62701 
(217) 523-3600 
Prof. M. Stanely Helm 
Mr. James W. Johnson 
Vice President 
Commonwealth Edison Co. 
One First National Plaza 
P. 0. Box 767 
Chicago, IL 60690 
(312) 294-4321 
Mr. ~t53r0i{ ~· ·'~(;f e jC? 
Commonwealth Edison Co. 
One First National Plaza 
P. 0. Box 767 
Chicago, IL 60690 
(312) 294-4321 
University Liaison: 
Industrial Liaison: 
(Technical) 
DOW CHEMICAL COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
ILLINOIS POWER COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
-43-
W. W. GRAINGER INC. 
Prof. Peter W. Sauer 
Prof. Peter W. Sauer 
Mr. Graig G. Druskins, Manager 
Training, Construction and 
Garage Services 
Dow Chemical U.S.A. 
49 Building 
Midland, MI 48667 
(517) 636-6615 
Prof. M. Stanley Helm 
Mr. Gerald E. Huck 
Manager of Planning 
Illinois Power Company 
500 South 27th Street 
Decatur, Illinois 62525 
(217) 424-6702 
Mr. Larry Idleman 
Vice President 
Illinois Power Company 
500 South 27th Street 
Decatur, Illinois 62525 
(217) 424-6808 
IOWA-ILLINOIS GAS AND ELECTRIC COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
-44-
Prof. M. Stanley Helm 
Mr. Stephen E. Shelton 
Vice President - Energy Supply 
and Engineering 
Iowa-Illinois Gas and Electric Company 
P.O. Box 4350 
206 East Second Street 
Davenport, Iowa 52808 
(319) 326-7196 
NORTHERN INDIANA PUBLIC SERVICE COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
PACIFIC GAS AND ELECTRIC COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-Technical) 
Prof. Peter W. Sauer 
Dr. Robert A. Kramer 
Director, Electrical Engineering 
and Applied Research 
Northern Indiana Public Service Co. 
5265 Hohman Ave. 
Hammond, Indiana 
(219) 853-5200 
46320 
M~ L ,.Sf-viz. Mr. Biebeed Kelmss 
Supervisor, Recruiting 
Northern Indiana Public Service Co. 
5265 Hohman Ave. 
Hammond, Indiana 
(219) 853-5200 
46320 
Prof. M. Stanley Helm 
Mr. v. N. Mesa 
Electrical Engineer 
Pacific Gas and Electric Co. 
77 Beale St. 
San Francisco, CA 94106 
(415) 781-4211 
Mr. R. Scott Irby 
Supervisor, Professional Employment 
Pacific Gas and Electric Co. 
215 Market St., Room 1300 
San Francisco, CA 94106 
( 4 15 ) "7 81-4211 
PUBLIC SERVICE INDIANA 
University Liaison: 
Industrial Liaison: 
Industrial Liaison: 
(Non-technical) 
SARGENT AND LUNDY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
SUNDSTRAND CORPORATION 
University Liaison: 
Industrial Liaison: 
(Technical) 
-45-
Prof. Peter W. Sauer 
Mr. T. W. McCafferty 
Director, Corporate Services 
Public Service Indiana 
1000 East Main Street 
Plainfield, Indiana 
(317) 838-1482 
Mr. Jim L. Stanley 
46168 
Personnel Services Coordinator 
Public Service Indiana 
1000 East Main Street 
Plainfield, Indiana 
(317). 838-1790 
Prof. M. Stanley Helm 
Mr. Lowell E. Ackmann 
Senior Partner 
Sargent & Lundy 
55 E. Monroe Street ( 
46168 
Chicago, Illinois 
(312) 269-3510 
60603 
Ms. Carol Talaronek 
Employment Supervisor 
Sargent & Lundy 
55 E. Monroe St. 
Chicago, Illinois 60603 
(312) 269-3554 
Prof. Peter W. Sauer 
Mr. Albert L. Markunas 
Sundstrand Corporation 
4747 Harrison Ave. 
P. o. Box 7002 
Rockford, IL 61125 
(815) 226-2676 
Industrial Liaison: 
(Non-technical) 
UNION ELECTRIC COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
WISCONSIN ELECTRIC POWER CO. 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
WISCONSIN POWER AND LIGHT COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
-46-
Mr. Michael Trotter 
College Relations Coordinator 
... Sundstrand Corp. 
4751 Harrison Ave. 
Rockford, IL 61101 
(815) 226-6233 
Prof. M. Stanley Helm 
Mr. G. J. Haven 
Vice President of Engineering 
and Construction 
Union Electric Company 
1901 Gratiot Street 
P. 0. Box 149 
St. Louis, MO 63166 
(314) 554-2334 
Mr. Herbert W. Loeh 
Vice President, Human Resources 
Union Electric Company 
1901 Gratiot Street 
P. 0. Box 149 
St. Louis, MO 63166 
(314) 621-3222 
Prof. Peter W. Sauer 
Dr. Robert Bischke 
Wisconsin Electric Power Co. 
231 W. Michigan 
Milwaukee, WI 53201 
(414) 277-2565 
Mr. Cory Erickson 
Wisconsin Electric Power Co. 
231 W. Michigan 
Milwaukee, WI 53201 
Prof. M. Stanley Helm 
Mr. David E. Ellestad 
Vice President-Electrical Engineering 
and Procurement 
Wisconsin Power and Light Company 
222 West Washington Ave. 
P. 0. Box 192 
Madison, Wisconsin 53701 
(608) 252-3325 
Industrial Liaison: 
(Non-technical) 
-47-
Mr. Alan B. Auby 
Employment Manager 
Wisconsin Power and Light Company 
222 West Washington Ave. 
P. 0. Box 192 
Madison, Wisconsin 53701 
(608) 252-3325 
-48-
9. REFERENCES AND PUBLICATIONS 
[1] "An Industrial Affiliates Program in Electric Power at the University of 
Illinois at Urbana-Champaign," Department of Electrical and Computer 
Engineering, University of Illinois, Urbana, Illinois, January 1985. 
[2] "Statement of Account for the Power Affiliates Program," Department of 
Electrical and Computer Engineering, University of Illinois, Urbana, 
Illinois, December 31, 1986. 
[3] "Undergraduate Study Manual," Department of Electrical and Computer 
Engineering, University of Illinois, Urbana, Illinois, 1986-87. 
[4] "Electrical Engineering Graduate Study Manual," Department of Electrical 
and Computer Engineering, University of Illinois, Urbana, Illinois, 
1986-87. 
[5] "1986 Research in Electrical Engineering," Reprinted from the Summary of 
Engineering Research, College of Engineering, University of Illinois, 
Urbana, IL, January 1986. 
[6] J. R. Winkelman, J. H. Chow, P. W. Sauer and A. K. Behera, "Direct power 
system transient stability analysis with detailed models," Proceedings 4th 
IFAC/IFORS Symposium Large Scale Systems: Theory and Applications, ETH, 
Zurich, Switerland, August 26-29, 1986. 
[7] J. Medanic', M. Ilic'-Spong and J. Christensen, "Discrete models of slow 
·voltage dynamics for underload tap changing transformer coordination," 
Presented at the 1986 IEEE PES Summer Meeting. 
[8] M. Ilic'-Spong, M. L. Crow and M. A. Pai, "Transient stability formulation 
by waveform relaxation methods," presented at the 1986 IEEE PES Summer 
Meeting. 
[9] J. Zaborszky, M. Ilic'-Spong, G. Huang and F. Dobraca, "Computer control 
of the large power system during faults for inherently adaptive selective 
protection," Presented at the 1986 IEEE PES Summer Meeting. 
[10] P. W. Sauer, S. Ahmed-Zaid and P. v. Kokotovic, "An integral manifold 
approach to reduced order dynamic modeling of synchronous machines," to 
appear IEEE Trans. on Power Systems. 
[11] Marija Ilic'-Spong and Fong K. Mak, "Nonlinear torque control of electric 
motor drives: part II," Presented at the 1986 IEEE Power Electronics 
Specialist Conference. 
[12] Marija Ilic'-Spong and Fong K. Mak, "Torque control of switched reluctance 
drives with the saturation included," Presented at the Incremental Motion 
Control Systems and Drives Conf., 1986. 
[13] P. W. Sauer, C. Rajagapolan, M. A. Pai and A. Varghese, "Critical modes 
and voltage instability in power systems," Presented at the 1986 Int. 
Symposium on Circuits and Systems, San Jose, CA, May 1986. 
-49-
[14] M. Ilic'-Spong, J. S. Thorp and M. Spong, "Localized response performance 
of the decoupled Q-V network," IEEE Transactions on Circuits and Systems, 
vol. 33, no. 3, 1986. 
[15] M. Ilic'-Spong, T. J. Miller, S. R. MacMinn and J. S. Thorp, "Instantaneous 
torque control of electric motor drives," (invited) for IEEE Transactions 
on Power Electronics, January 1987. 
[16] J. S. Thorp, M. Ilic'-Spong and D. Schulz, "Reactive power-voltage 
problem: conditions for the existence of solution and localized distur-
bance propagation," (invited paper) International Journal on Electrical 
Power and Energy Systems, vol. 8, no. 2, April 1986. 
[17] M. Ilic'-Spong and Arun Phadke, "Redistribution of reactive power flow in 
contingency studies," IEEE Transactions on Power Apparatus and Systems, 
vol. PWRS-1, no. 3, August 1986. · 
[18] K. R. Padiyar, P. Rajasekharam, C. Radhakrishna and M. A. Pai, "Dynamic 
stabilization of power systems through reactive power modulation," to 
appear, Electric Machines and Power Systems, 1986. 
[19] P. W. Sauer, D. J. LaGesse, S. Ahmed-Zaid and M. A. Pai, "Reduced order 
modeling of interconnected multimachine power systems using time-scale 
decomposition," Paper 86 WM 091-3, IEEE-PES Winter Power Meeting, New 
York, February 1986. To appear in IEEE Transactions on Power Apparatus 
and Systems. 
[20] S. Ahmed-Zaid, P. W. Sauer, and J. R. Winkelman, "Higher-order dynamic 
equivalents for power systems," Automatica, vol. 22, no. 4, pp. 489-494, 
1986. 
[21] M. A. Pai, P. W. Sauer, H. Othman, J. H. Chow and J. R. Winkelman, 
"Decoupled stability analysis of large scale power systems using an 
integral manifold approach," Presented at the 1986 IEEE CDC Conference, 
Athens, Greece, December 1986. 
[22] M. Ilic'-Spong, N. Katz and J. Zaborszky, "Block diagonal dominance for 
systems of nonlinear equations with application to load flow calculations 
in power systems," International Journal on Mathematical Modeling, vol. 5, 
no. 5, December 1984. 
[23] J. s. Thorp, M. Ilic'-Spong and M. Varghese, "An optimal secondary 
voltage-var control technique," Automatica (IFAC), vol. 22, no. 2, pp. 
217-221, 1986. 
[24] M. Ilic'-Spong, R. Marino, s. Peresada and D. G. Taylor, "Feedback 
linearizing control of switched reluctance motors," IEEE Tr. on AC, May 
1987. 
[25] IEEE Var Management Tutorial, IEEE Short Course Publication (to appear 
· June 1987). 
-50-
[26] M. Ilic'-Spong and Fong K. Mak, "Torque control of switched reluctance 
drives with the saturation included," Proceedings of the IEEE Power 
Electronics Specialists Conference, Vancouver, B.C., June 1986. 
[27] G. Verghese, M. Ilic'-Spong and J. Lang, "Modeling and control challenges 
in power electronics," Presented at the 25th IEEE Conference on Decision 
and Control, Athens, Greece, December 1986. 
[28] J. H. Lang, G. Verghese and M. Ilic'-Spong, "Opportunities in estimation 
and control of electrical machines," Presented at the IEEE Conference on 
Decision and Control, Athens, Greece, December 1986. 
[29] D. G. Taylor, M. Ilic'-Spong, M. Marino and S. Peresada, "A feedback 
linearizing control for direct-drive robots with switched reluctance 
motors," Presented at the 25th IEEE Conference on Decision and Control, 
Athens, Greece, December 1986. 
[30] M. Ilic'-Spong, R. Marino, S. Peresada and D. G. Taylor, "Nonlinear 
control of switched reluctance motors in robotics applications," Proc. 
Conf. on Applied Motion Control, Minneapolis, MN, pp. 129-136, June 1986. 
[31] D. G. Taylor, M. Ilic'-Spong and S. Peresada, "Nonlinear composite control 
of switched reluctance motors," Presented at the IEEE, October 1986. 
Industrial Electronics Meeting, Milwaukee, WI, September 1986. 
[32] M. Ilic'-Spong and Fong K. Mak, "Torque control of switched reluctance 
drives with the saturation included," Proc. 15th Annual Symposium on 
Incremental Motion Control Systems and Devices, pp. 275-282, Champaign, 
IL, June 1986. 
[33] M. Ilic'-Spong and J. Medanic, "Modeling and control ·of slow voltage 
dynamics in electric power systems," Proceedings of the IFAC Symposium on 
Large Scale Systems, Lausangne, Switzerland, August 1986. 
[34] Fadil Dobraca and M. Ilic'-Spong, "A novel approach to the protection 
problem of a power system," Proceedings of the 1986 North American Power 
Symposium, Cornell University, Ithaca, NY, pp. 93-106, October 1986. 
[35] M. L. Crow, M. Ilic'-Spong and M. A. Pai, "Dynamic simulation of large 
electric power systems utilizing parallel processing," Proceedings of the 
1986 North American Power Symposium, Cornell University, Ithaca, NY, pp. 
260-269, October 1986. 
[36] R. Marino and M. Ilic'-Spong, "Stabilization and voltage regulation of an 
electric power system with (P,Q) load buses preserved," Proc. Conference 
on Decision and Control, Ft. Lauderdale, FL, December 1985• 
[37] M. Ilic'-Spong, "An approach to designing controllers of doubly salient 
machines," Proc. American Control Conference, Boston, pp. 563-565, June 
19-21, 1985. 
-51-
[38] M. Ilic'-Spong and D. Schulz, "Development of a new bound on error in the 
solution to the decoupled reactive-power-voltage Q-V load flow," Proc. 
IEEE International Conference on Circuits and Systems, Japan, Kyoto, pp. 
1245-1248, June 5-7, 1985. 
[39] K. Khorasani, M. A. Pai and P. W. Sauer, "Modal-based stability of power 
systems using energy functions," Int. J. of Electric Power and Energy 
Systems, vol. 8, no. 1, January 1986, pp. 11-16. 
[40] P. v. Kokotovic and P. W. Sauer, "Integral manifold as a nonlinear decom-
position tool -- two case studies," Proceedings 1986 IEEE Int. Symp. on 
Circuits and Systems, San Jose, CA, May 5-7, 1986. 
[41] J. H. Chow, J. R. Winkelman, M. A. Pai and P. W. Sauer, "Model reduction 
and energy function analysis of power systems using singular perturbation 
techniques," Proceedings 1986 IEEE Conference on Decision and Control, 
Athens, Greece, December 1986. 
[42] K. R. Padiyar, P. Rajasekharam, C. Radhakrishna and M. A. Pai, "Dynamic 
stabilization of power systems through reactive power modulation," to 
appear, Electric Machines and Power Systems, vol. 11, no. 4, pp. 281-294, 
1986. 
[43] M. A. Pai, H. 0. Othman, J. H. Chow and J. R. Winkelman, "Time scale 
energies in large scale power systems," 4th IFAC/IFORS Symposium on Large 
Scale Systems: Theory and Applications, Zurich, August 1986. 
[44] H. A. Othman and M. A. Pai, "Stability analysis of large scale power 
systems using decomposition and time-scale energies," Proc. 18th North 
American Power Symposium, pp. 42-53, Ithaca, NY, October 13-14, 1986. 
[45] M. A. Pai and A. R. Bergen, "Power system stabilizers, analytical tech-
niques and practical criteria for design," IFAC Symposium on "Automation 
and instrumentation for power plants," Bangalore, India, December 15-17, 
1986. 
